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大黄鱼肝脏免疫保护蛋白的鉴定 
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摘要: 本研究以大黄鱼(Larimichthys crocea)肝脏为研究对象, 采用比较蛋白质组学技术分析大黄鱼免
疫保护后蛋白表达水平的变化。结果发现, 对照组和免疫保护组中共有 20 个表达水平差异显著的蛋白
点, 经MALDI-TOF-MS分析, 获得 18个差异蛋白点肽质量指纹图谱(peptide mass fingerprint, PMF), 通
过数据库查询, 与免疫型受体、新型抗原受体等蛋白具有高度同源性。在此基础之上, 进一步选取 4
个蛋白差异点(1、10、14 和 18 号)进行 Westen blot 验证。结果表明, 该 4 个蛋白差异点可以与所制备
的抗体发生特异性的结合, 且变化趋势与蛋白质组学分析结果一致。由此推测, 免疫型受体等 18 个蛋
白应该与大黄鱼免疫保护密切相关, 所获研究结果为揭示大黄鱼免疫保护机理奠定了良好的基础。  
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1  材料与方法 
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??, 1% Triton X-100, 2.0 mol/L??, 0.125%SDS, 
4%β-????, Tris??? 40 mmol/L, 1%????
??????????: ????????? 100 mg
???????, ???? 1︰4 ???????, 
???????, ???????, ?????, 4℃
10 000 g?? 20 min?????????????
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1.3  双向电泳 
?????????????????, ??
? 10 μL???????????????????
????, pH?? 3.5~10, ????? 200 V, 15 min; 
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1.4  差异点 PMF 分析和数据库检索 
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??(matrix-assisted laser desorption ionization time- 
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??????(peptide mass fingerprint, PMF)???
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???? other Vertebrata, ????? Swiss-Prot 
and TrEMBL, ???????????? 
1.5  差异点抗体制备和 Western-blot 分析 
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80 V, ????? 120 V)?, ???? PVDF?, ?
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?? IgG-HRP(?? SouthernBiotech, 1︰500, ??
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2  结果与分析 
2.1  大黄鱼疫苗保护组与对照组肝脏 2D- 
PAGE 图谱比较分析 
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2.2  差异点 PMF 分析和数据库检索结果 
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? 1  ?????????????? 2-DE??????(pH 3.5~10) 
Fig. 1  Comparative analysis of 2-DE maps between control group (above left) and vaccine protection group (above right) in the 
liver of L. crocea (pH 3.5~10) 
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? 2  ????? 2-DE???????(????????, ?????, ???????) 
Fig. 2  Comparative analysis of partial 2-DE maps in the liver of L. crocea (The arrows show the different spots, left as the 
control group and right as the vaccine protection group) 
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2.3  部分差异点的 Western blot 验证结果 
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表 1  大黄鱼肝脏差异点肽质量指纹图谱数据库检索结果 
Tab. 1  Results obtained from the search of different spots PMF in the liver of L. crocea 
????? ?????/? ?????? ?? ??? ???/kDa ???/%
1 11 O42138 ???????(EC 3.4.24.1) 6.14 69.5 19.0 
2 6 Q9DD48 ???????????? 6.50 46.4 16.5 
3 10 Q7ZU28 ?????????????? 5.01 35.9 27.2 
4 7 Q802V2 ???????? 4.40 39.1 30.4 
5 8 Q90XF8 ?????????? B(EC 5.3.1.1) 7.61 26.5 39.3 
6 5 Q9DGF2 ??????/??? ?? ?? 39.1 
8 4 Q7LZQ1 ?????? C(EC 3.2.1.17) 8.77 14.7 38.2 
9 5 Q6TNV4 ???????? TCP1??? 5.22 59.3 16.1 
10 14 Q8JFF3 ?? ?????????? 6.12 48.9 23.7 
11 4 Q8AYK9 鳉? ????????? ZPC3 6.36 40.6 20.9 
12 12 Q9PVE4 ??????????? 6.49 44.3 32.1 
13 5 Q9IAY7 鲀??? ??????? 6.95 36.7 25.2 
14 6 Q7ZVX2 ???????? 7.98 35.2 23.9 
15 8 Q8JIP6 ?????????????? 5.68 32.7 31.5 
16 5 Q90ZZ0 ????????????? 6.42 30.0 25 
18 4 Q8AXI1 ?????????? ?? ?? 44.1 
19 4 P60043 ?????? A2????? 7.53 13.2 30.3 
20 6 P81458 ????? A2 RVV-VD(EC 3.1.1.4) 8.19 13.6 35.5 
 
 
? 3  ?????? Western blot?? 
Fig. 3  Western blot analysis of some different spots 
A. ???; B.?????; C.?? 
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Abstract: This study investigated the functional proteins associated with immune protection in the liver of 
Larimichthys crocea using the comparative proteomic approach. A total of 20 different spots were identified be-
tween the vaccine protection group and the control group. These different spots were analyzed by peptide mass fin-
gerprinting through MALDI-TOF-MS. They were found to be highly homologous with proteins such as im-
mune-type receptor and novel antigen receptor among the identified peptides of 18 different spots, of which four 
protein spots (1, 10, 14, and 18) were further verified by western blotting. The results showed that they could be 
combined with specific antibodies, and the variation amplitudes were consistent with the results of proteomic 
analysis. Therefore, the identified peptides of the 18 different spots, such as the immune-type receptor, might be 
closely associated with the immune protection of L. crocea. Overall, the results of this study had laid a good foun-
dation for understanding the mechanism of immune protection in L. crocea. 
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